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A modified method to eliminate *’Bi interference in the analysis of *Sr

by extractive chromatography

LIMeili LIQiaoqin DENG Yuyang QIN Lianjing DENG Fei

(Guangdong Environmental Radiation Monitoring Center, Guangzhou 510300, China)

Abstract  [Background] *’Bi is one of the most important interferences in the analysis of *’Sr by extractive
chromatography. It is verified by the leaching curve that bismuth and yttrium are completely adsorbed on the
chromatographic column in the bis(2-ethylhexyl) phosphate (HDEHP) extraction chromatography, and this two
components can not be completely separated, resulting in higher measurement results of *Sr. [Purpose] This study
aims to provide a modified method to eliminate *'Bi interference in the analysis of *°Sr by bis(2-ethylhexyl)
phosphate (HDEHP) extraction chromatography. [Methods] By collecting the eluent, measuring the content of
strontium, yttrium, lead and bismuth in the eluent and drawing the leaching curve, the adsorption and elution
behavior of strontium, yttrium, lead and bismuth in the P204 resin were investigated. The residual *'°Bi after column
separation was experimentally removed by Bi,S, precipitation or by measuring the sample source repeatedly and
correcting the result with formulas. [Results] The experimental results show that the relative deviation between the
modified *Sr activity and the reference value is within 23% when the activity ratio of *'’Bi to *Sr is not bigger than 5.
The results of *’Sr calculated by the modified method for environmental samples are in good agreement with the
measured results after bismuth removal by Bi,S, precipitation. [Conclusions] The interference of *'°Bi in the analysis
of *Sr by extractive chromatography can be eliminated by measuring the sample source repeatedly and correcting the
result with formulas.
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HNO, R FR 24 B B, 21 60% P B T 1 bk e Bk 25, 479
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The Elution Order

E1 Sr.Pb.Bi.Y ks
Fig.1 Elution curve of Sr, Pb, Biand Y
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Table 1 Measurement results of Sr with different activity ratios of *'*Bi interference

Bi5SriiE CUBidGRE SriEfE KR4k Separation of *'’Bi ANBR4%: without Separation of *’Bi
Pt Activity of ~ Activity of %Sy fiifii, 4, “SchnbslElfcE  “SrRillf 4, YR ES
Activity ratio  *Bi/Bq Sr/Bq Measurement results Spiked recovery Measurement results Spiked recovery
of *Bi to 'St of Sr, 4, rate of ™'Sr of S, 4, rate of *'Sr

3:1 3.3380 1.106 5 1.1320 102% 3.073 278%

1:1 1.101 4 1.106 5 1.1452 104% 1.831 165%

0.5:1 0.500 7 1.106 5 1.144 5 103% 1.444 131%

VE R LS B ET/T 1035-2011 #E47

Notes: *'’Bi separation process is carried out according to EJ/T 1035-2011
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Table 2 *'Bi and "Sr activity levels in environmental water samples and biological samples

FE 2R Sample types 210 Sy
H 5 () m/n 37/40 10/40
Oysters (fresh) / Bq kg MIE Y FEl Scope of values <0.26~3.0 <0.001~0.052
#){H Mean value 0.63+0.44 0.003 8+0.008 4
Hh K min 58/58 58/58
Surface water / mBq-L™! IHE 5 Scope of values 0.99~22.8 0.43~2.22
18 Mean value 3.1443.03 1.0240.45

e RE B m i LR PR ey TR0 R AR AR ot 5 0 B SR T R PR BRI R PR — 2 2 5 T
Note: n is the total number of samples, m is the number of samples whose activity concentration is higher than the detection limit. For data whose
measurement results are lower than the detection limit, half of the detection limit is taken to participate in the mean value calculation.
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In2

D,Y:e””“'”“ —e Ty
D 7R 5 i RN 2B [ AR A

In2
T, (t=ty)

(tity)

D =e =g
Rk, 565 1 7 &
C=E,-A,-D+E,-A,-D,, )
o2 Y&
C=E,-A,-D,+E,-A,-D,, (3)
O MG T RAFFE i Y 7 5 2 I
2 t, G FE A, o
Ci'Dy—C, Dy

= (4)
Y EY'(Dlv'DZB*Dzv'DlB)

AN St B TS TG BUHE it Sr )5 &

Ay ©))

Asmo:m

T s A, o A P S IR TE BEVR S s W O RE i &
Y NECHIA 2 RIRCR

FAIOFRAE S 36AIE_ s IE ikl 4. SR
“§1.2.27F8 P e B AN [6) 2°Bi A1°Sr 1% & LU VA W, 1%
HJ 815-2016 2 HY 4 2 Pagtyk EAFE 4341 *Sre Xl 15
(RE S AT B R &, SR 5 1% L IRME IE A U
HERE R S R BE IR B L TH SRS AR 1SR
MEfE RN TR, R SR, Bi 5™SriF
FELE A 1:1 B, AR AR I St Inbs [ 165%, 1
FEMBE = IREZNE, %23 kB IERE

(K °°Sr i b 18] 0 26 98.5%. A T AE 56 4F 1 *°Bi
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Table 3 Correction results of *’Sr with different activity ratios of ’Bi interference

2B Srif L AL 2ERICR Il §{F B Measurement information O AR [ i 3
Activity Chemical I vk I E2l 3 B4 ERR/4 Spiked
ratio of *'Bi recovery of Number of The first The second The third The fourth The fifth ~recovery rate
to ”'Sr Yittrium / % measurement time time time time time of "Sr/ %
0.2:1 92.6 & 1.928 1.606 1.254 0.950 — 104

Net count rate / s~

TtoT,/h 16.0 33.2 56.9 84.3 —
0.2:1 69.2 HTHeR 1.366 1.139 0.896 0.666 — 99

Net count rate / s™'

TtoT,/h 16.0 33.3 57.0 84.3 —
0.5:1 88.4 A 0.474 0.376 — — — 98.2

Net count rate / s

TtoT,/h 15.1 39.5 — — —
1:1 83.7 A 0.569 0.478 0.445 — — 98.5

Net count rate / 8™

TtoT,/h 15.1 35.3 43.7 — —
2:1 88.4 O 0.902 0.775 0.719 0.658 0.594 106

Net count rate / 8™

TtoT,/h 9.6 26.8 37.9 50 61.3
3:1 81.7 BT e 1.110 0.977 0.899 0.817 0.757 114

Net count rate / 5™

TtoT,/h 95 26.7 37.8 49.9 61.1
4:1 94.9 R 1.510 1.333 1.241 1.132 1.039 117

Net count rate / s~

TtoT,/h 95 26.7 37.8 49.9 61.2
5:1 92.2 & 1.544 1.367 1.153 0.959 — 123

Net count rate / s~

TtoT,/h 15.9 33.2 56.9 84.2 —

T =S AR YL Fi5 T2 T A U T T — 2 T SR A SR K
Notes: The spiked recovery rate of *’Sr in the table refers to the mean value of all the calculated results in pairs measured for the
sample source.

x4 LPRtESEIR A
Table 4 Application of actual samples

FE 44 7R AR (S S Measurement information BIEGR A BRI 5 AR w22
Samples' name # Chemical | & k% 1R H2vk 3V 47k Correction Results with ~ Relative
recovery of Measuring The The The The  result4 separation of  deviation
Yttrium /% order first  second third  fourth "'Bi A-B
time  time time  time A+ B
EYINKEK Water of — 43.3 Wi ER Net  0.014  0.012  0.009 0.009 0.79 mBq-L"' 0.84 mBq-L"' -3%
Shenzhen reservoir count rate /s
TitoT,/h 199 440 681 91.0
FRIL R YR K Water of  70.6 iR Net 0.019 0.014  0.012 — 1.69 mBg-L™" 1.17mBq-L" 18%
Dongjiangxiayuan river count rate / s™'
T;toT,/h 200 44.1 682 —
4% Soil 54.5 TR Net 0.0672 0.0277 0.0177 — 0.51 Bq-kg" 0.37Bq-kg” 16%
count rate / s
T;toT,/h 17 133 206 —
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